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The  hunan  factors  involved  In  the  operation  and  isaiatonance 
of  guided  missiles  are  variables  which  must  be  considered  in 
determining  the  reliability  of  the  weapon.  The  cver-all  relia* 
blllty  is  a resultant  of  the  reliabilities  of  the  indiividual 
oooponents  of  the  weapon  aysten.  The  reliabilities  of  the  ooepc- 
nante  of  the  system  are,  in  turn,  a function  of  the  foUoHlng 
variableet 

1.  The  basic  principles  of  the  operation  of  the  weapon. 

2.  The  design  of  the  weapon, 

3.  Engineering  testing  and  evaluation. 

ii.  Fabrication  and  production. 

5«  Production  inspeoti<m  and  quality  control. 

6.  Transportation  (handling) , . assembly  end  stonage. 

7*  Preflig’rtt  check-out. 

8.  Trottble-ahooting. 

9.  Seznrieing  and  repair. 

10.  The  tactical  use  of  the  weapon. 

Variables  1 throu^  5 ere  usually  considered  to  be  the  respon- 
sibility of  ths  missile  designer  and  manufacturer  and  Navj;  engi- 
neering)  human  engjjieerlng,  and  inspection  agencies.  It  is« 
howsver,  variables  6 throu^  9 in  the  above  list  which  largely 
reflects  the  adeqvaoy  of  personnel  selection*  training,  and  job 
structure.  The  proficiency  of  Naval  personnel  in  performing  the 
tasks  assooiatsd  with  variables  6 through  9 aignifioantly  scntrlbnts 
to  ths  reliability  of  a partioular  guided  missile. 

Toward  this  objective  and  in  order  to  base  personnel  pljuis  and 
polioy  on  sound  objective  data,  the  Parsonnal  Analysis  Division  of 
ths  Bureau  of  Naval  Psrsoniiel  has  planned  a program  of  systematic 
guided  silssils  pcrsosiMwl  rescar The  prccedares  deTel^pSQ  and 
the  data  obtaix^  in  this  progran  can  contribute  to  the  followlngt 

1.  The  qpeoifioetion  of  the  knowledges  and  skills  required 
by  personnel  to  perform  the  job  behaviors  associated 
with  the  tasks  required  by  ths  new  weapon. 

2.  A oonqoarieon  of  the  knowledges  and  skllle  required  by 
the  new  weapon  with  the  too^dedgea  and  skiUs  available 
in  existing  manpower. 
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3,  Reocnn«ndatione  for  an  efficient  job  structure  for 
perecnnel  oonoerned  with  the  new  weapon. 

U*  The  devslopwent  of  on-the-job  criteria  of  job  sffec- 
tivenBse. 

5*  Reconnendations  for  the  selection  and  training  of 
personnel  to  operate  and  maintain  the  new  weapon. 

6.  The  develcpnent  and  construction  of  tests  of  job 
parofieienoy. 

7«  Reoora&endationa  for  the  most  efficient  ss'ganisation 
and  use  of  operations  and  maintenance  manpower. 

In  the  guided  miasile  personnel  research  program  during  the 
period  from  July  1952  to  July  1953*  the  project  undertaken  by  the 
American  Institute  for  Research  has  been  concerned  primarily  with 
the  following  objectlweai 

1.  The  conpilation  of  taek  information  for  Tezrier  mlseile 
aotlTitiee. 

2.  The  dswelopnent  of  testing  .vocedures  and  methodology 
for  meaeuring  the  prof leienoy  of  personnel  ^o  perform 
duties  associated  with  the  operation  and  maintenancM 
of  Terrier. 

The  work  aoeonpllahed  toward  these  objeotivee  are  reported  in 
the  following  two  reports! 

A.  (Kd^d  Mjeaile  Perso^l  Reiwyoht  Recort  No.  2 

'^art  bnei  Coileotlng  azxii  Compiling  ¥ask  Information 
for  Neidy  Dereloped  Ouided  Missiles. 

Part  Twot  A Oonpilation  of  Task  Information  for 
Terrier  Missile  Aotivities. 

B.  Ouided  Missile  Personnel  Research i Report  Ho.  3i 

A Prof i^enqr  Itesi  )AsiUry  for  Ouided  Missile 

Teehnioians. 

Report  No.  2 Is  presented  here* 
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The  prtmaar  purpose  of  this  report  if?  to  present  a goinpilation 
of  task  i^onoation  for  Terrier  missile  activities  which  will 
facilitate  the  work  of  Navy  agencies  concerned  with  personnel  and 
trainings  Task  information  and  technical  enginewinj  information 
were  obtained  frcci  all  phases  of  the  Terrier  psrogr^i.  In  tho 
ootiree  of  obtaining  this  Information,  many  possible  sources  were 
investigated  and  various  procedures  for  obtaining  task  information 
were  enjoyed.  Terrier  was  in  the  test  and  evaluation  stage  of  a 
newly  developed  weapon,  and  it  was  i^cessary  to  investigate  the 
oontributlona  of  sH  possible  souroea  in  order  to  prowioe  a rela* 
tlvely  stable  analysis  of  the  tasks  required  for  the  operation  and 
maintenance  of  the  Terrier  missile. 

This  sxperlenoe  led  to  the  formulation  of  Part  One  of  this 
report.  Part  Oxse  is  entitled,  Collecting  and  Compiling  Task 
InfotTsation  for  Newly  Developed  Guided  msaile6”The  essential 

^ of  tiiis  portion  oi  t^e  report  is  to  preeeni  reoonasndations 
and  considerations  for  the  oollsetion  and  preosssing  of  task  data 
in  a wldsly-api^oable  fashion  so  that  they  ere  useful  for  futws 
work  with  new  guided  missUoe  and  for  newly  developed  weapcna  in 
general.  Part  Ona  ahould  be  of  aasistance  to  Navy  Dsnartmant  lob 
analysts  for  the  nodifloatlon  of  their  infomatira«o<dleoting 
prooedirea  shen  these  prooedtaree  ere  applied  to  newly  develop 
weapons  in  the  test  and  evaluation  sta^« 

Part  Two  of  this  report  entitled,  A Conpilation  of  Taek 
Information  for  Terrier  Miaaile  Activitiee.  areaenis  the  conpila- 
tion  or  taek  Inforaailon  for  terrier.  Thie  cosq>ilation  oontaine 
the  foUoHlngi 

1.  Detailed  analysea  of  the  tasks  involved  in  the  following 

Terrier  missile  activities t 

a)  Handling,  etowago  and  aseanbly. 

b)  Misef.le  eervioing. 

c)  Missile  testing  and  ohsok-out. 

d)  Adjustment,  replacement  and  repair  for  the  miesile 
and  associated  equipment , 

e)  Trouble-shooting  and  casualty  analysis  for  the 
missile  and  its  v ^eooiated  eqitljment. 

2.  An  index  of  the  teeluiioal  materials  oonoeming  the 

Terrier  Missile  and  associated  eqHlpient  whioh  were 

during  the  test  and  evaluation  sta^  of  wO 

waiqpcn* 
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3*  An  overvinw  and  teohnlc^al  siBcnary  of  the  operation 
and  fuTfCtioning  of  Terrier, 

U.  A comparison  of  Terrier  subject  matter  ujl.th  standard 
ctirriculum  material  similar  to  the  Navy  ccasnnn  core 
aleetronics  curriculum. 

Part  One  of  ^is  report  is  prerented  under  separata  cover. 
Part  Two  is  divided  Into  two  volunea,  Volume  X and  Volume  XI, 
each  under  separate  cover. 
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1«TR0DUCTI0N  TO  PART  ONE 


In  the  course  of  preparing  a compilation  of  task  information 
for  Torrier  missile  actlvltias,  the  American  Institute  for  Resuaroh 
investigated  many  sources  of  possible  information  and  employed 
variciis  procedures  for  obtaining  this  iniormation.  Terrier  was  in 
the  test  and  evaluation  stage  of  a newly  developed  weapon^  and  no 
definitive  operation  and  maintenance  manuals  and  no  highly  vq^eri- 
onced  group  of  Terrier  operating  perscauiel  were  available.  Under 
tlieee  circumst^cas,  it  was  necessary  to  investigate  the  contribu- 
tions of  all  possible  aouroea  of  Informationi  different  aourcea 
produced  information  on  different  aapetsts  of  Terrier  missile 
activities,  and  information  from  one  source  could  corroborate  the 
tentative  infcrmatlon  obtained  from  another  soxirca.  In  this  vay 
it  was  possible  to  build  up  an  ovsr-all  Picture  of  the  tasks 
required  for  the  operation  and  ma.iatanarice  of  the  Teirier  miRaila: 

This  eaqMrlenoe  led  to  the  fornulatlon  of  Part  0ns  of  this 
report.  This  portion  of  the  report  presents  considerations  and 
recoetmendations  for  the  ccUecticn  and  compilatioa  of  task  inf oma- 
tlon  for  rnwly  developed  guided  miasiles.  This  part  of  the  report 
should  bo  of  assistance  to  Navy  Department  job  analysts  for  the 
Modification  of  their  Information-oollecting  prooedures  when  these 
procedures  are  applied  to  newly  developed  mleslles  dwing  their 
test  and  evaluation  stages.  Future  work  with  new  guided  missiles 
shoudd  test  the  generality  of  these  consideration?  and  offer 
modifioations  and  ingsrovements  applicable  to  newl;r  developed 
weiq>ons  in  general. 

The  data  and  materials  upon  idilch  this  report  is  based  w«re 
obtained  through  field  work  at  Terrier  missile  Installations  and 
by  visits  to  agencies  and  organisations  concerned  with  Terrier. 
Interview  data,  observational  data,  and  technical  materials  were 
ol^talned  firoa  the  following  souroest 

Applied  Physios  Laboratory,  Johns  Hopkino  University. 

Bureau  of  Naval  Personnsl,  PersozmeX  Analysis  Division. 

Bureau  of  Naval  Personnel,  Tralrding  Division,  Curricula 
and  Inatrueteir  TpAinlng  nraiiohi 

Bureau  of  Naval  Personnel,  Gaining  Division,  Functional 
Traininc. 

Bureau  of  Ordnanoe,  Qulded  Missile  Branch. 

£*urvau  of  Ordnanoe,  Launching  Devices. 

Bureau  of  Ships,  Ship  Installations. 

Bureau  of  lards  and  Docks,  Handling  and  Packaging  Seotion. 
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Coniiolid&tod  Vulte®  Atroraft  Corporation,  Oulded  Mlsall® 
Division. 

Guided  Missile  Unit  No,  21,  U.S.S,  Iiisslestppi, 

Oiilded  Mlsaila  Servlee  Unit  Ho,  211,  U.S,  Naval  Mine  Depot, 
lorktowi. 

Guided  Missile  Training  Unit  No.  23,  U.S.S.  Norton  Sound. 
Naval  Inspector  of  OtUnance,  Consolidated  Vultee  Aircrart 
Corporation,  Pomona,  California. 

U.S*  Naval  Air  Msslle  Test  Center,  Pt.  Mugu, 

U.S.  Naval  Guided  Missile  School,  Pomona,  California. 

U.S.  Naval  Ordnance  Test  Station,  Inyokem, 
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OOHaCTIKG  TASK  DATA  FOR 


DrSTELOjnsd.^  ViE/LPOns 


Th«  collAOtion  of  ta«k^  da^  for  pre-prodaotion  wapono  under- 
going angineerii^  testing  and  evaluation  presents  eone  special 
probless  fffcen  css^rsd  v±th  ths  aeccaplialKent  of  a job  or  billet 
analgia  for  the  tasks  associated  with  a 'mapcm  that  has  been  in 
use  in  the  fleet  for  sone  tine*  The  sources  of  data  differ  in  the 
two  situations  and  appropriate  procedures  for  obtaining  job  and 
task  infomation  in  each  sltuaticm  BUJist  be  devised*  This  chapter 
discusses  the  kinds  of  data  available  iTor  a newly  developed  weap<» 
and  general  procedures  for  obtaining  task  information* 

In  general^  it  should  ba  pointed  cnit  that  the  data  obtained 
at  this  time  are  usually  in  preliminary  form,  e«g«*  certain  con- 
ponents  nay,  in  the  future^  be  redesigned  and  olrotiitry  modified* 
Rowsvers  for  pereouiel  research  at  this  etage  it  is  not  necwssary 
that  data  be  completely  technically  perfected  or  in  the  exact 
form  that  it  will  be  the  weapon  is  in  mass  pi'vnuotiocs  This 
is  so  because  the  ssssntisl  skills  and  knowledges  undsrly^ 
opsratioa  Md  maintsnanos  of  oooplsx  slsotronlc  nasehtnleal  s<|aip« 
msnt  do  not  change  signlfioantly»  as  far  as  the  basic  behai^qi^  of 
tha  teohnioian  is  o^emsd^  from  pre-production  modsl  to  prodttO« 
tloQ  model*  This  hat  been  empirioblly  shown  in  studies  where  the 
job  behaviors  rsquirecl  by  prototiFpe  and  tne  job  behaviori  reqpilrsd 
by  a production  modal  have  been  analysed  and  eoiq)arad*  The  cir- 
o^try  and  engineering  details  of  an  equlrsmnt  nay  be  changed  in 
the  course  of  engineering  testing  and  evaiuatloQ*  bat  the  essential 
skills  sad  knowl/idges  for  which  a man  must  bs  sslsotsd  and  trained* 
s*g**  testing  and  ehsolcing*  aligning  and  adjusting*  and  trouble- 
shooting ths  equipment  involved  will  remain  relatively  oonstant 
unless  ths  baslo  prineiplss  of  ofisration  and  ths  basic  design 


Ths  word  "task"  ss  used  in  this  report  r^ers  te  a 
wec4s  mission  tliat  is  soeomplishfd  in  the  operation  and 
naiatsnaaea  of  a guided  mlesils*  suoh  as*  obaokiag  out 
tbs  missils  with  a particular  test  squipnent*  charging 
the  nissils  hydraulio  system*  asssubling  missils  esc- 
tions*  etc*  A task  may  bs  perfomsd  by  oms  or  mere  msnf 
ths  part  aaoh  nan  plays  and  ths  bshaviars  he  psrf otma 
are  part  of  hia  guided  missile  duties* 
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the  weapon  are  radicall7  changed.  In  such  a case  a different  type 
of  weapon  is  being  dealt  with.  It  appears,  however,  that  if  the 
tttider lying  design  continuet  and  the  changes  resulting  rr<m  engi«< 
noering  ieBtlng  and  evaluation  are  variations  of  this  design,  then 
job  behaviors  and  their  underlying  basic  skills  and  knowledges  can 
be  specified  for  the  purposes  of  personnel  agencies.  (The  term 
‘’personnel  agencies",  as  used  in  this  report,  Is  broadly  defined 
and  refers  to  agencies  concerned  with  the  development  of  training 
curricula,  trainirig  aids,  rate  qualifications,  aptitude  test  bat*^ 
teries,  etc.) 


Qeneral  Considerations 


An  Important  omslderation  in  obtaiitLng  task  data  for  newly 
det^loped  weapons  it  to  eliminate  ae  much  as  possible  those  aspects 
rf  task  performance  that  are  unique  to  the  test  and  o^aluation  phase 
of  a new  weapon  ai;d  which  will  not  become  part  of  the  operating 

situation  in  the  fleet*  Such  aspects  Involve,  for  example,  inatru- 
mantatlon  speoiflo  to  the  collection  cf  test  and  evaluaticm  data, 
such  aa,  elab<»!«te  telemetering  equipowint,  improvised  equipment 
adapted  for  teeporery  conditions | and  procedures  that  are  speoiflo 
to  tempo2«ry  ins tallat ions.  On  the  basis  of  future  plans  and  sped- 
floatlons  by  Navy  burea\is  and  the  weapon  manufacturers,  such  tes9>o* 
rary  aspects  ean  be  Identified  approximately*  Identification  and 
investigation  of  these  factors  during  the  tost  and  evaluation  pbaae 
can  decrease  tho  'uaount  of  necessary  future  revision  ot  job  Infor* 
nation  dat^*  However,  the  status  of  the  weapon  and  plans  for  its 
operation  and  maintenance  may  be  such  that  It  is  dlfKcult  to 
distinguish  sosta  of  the  mere  temperary  frem  the  more  permanent 
aspects  of  the  situation*  In  this  case,  it  is  best  to  analyse  and 
report  all  job  activities  which  are  judged  by  engineering  end  oper- 
ating personnel  se  likely  to  be  inoluded  in  fuiaxs-npesatib^ 
situation  and  revise  when  further  informatlu.  .c  obtained*  In 
relation  to  the  total  job,  the  amount  of  nsosssary  ravision  will 
be  email  and  advance  job  information  dll  still  bs  avallsbls* 

For  s weapon  in  tha  taat  and  evaluation  phaae,  one-shot  data 
ooUeotlon  ia  not  ano^l  arrangements  should  be  made  for  the 
aoatinudUB  flow  of  job  information  to  personnel  research  agencies* 
This  flow  keeps  iihe  and  prfw|uAt«  cf  perscnnsl  research,  e*g*, 
training  ourriculs,  prtflclency  measures,  job  codes,  etc*,  in 
rsalistlo  bontaot  with  sven^;ual  fleet  requirements* 

It  should  be  rs-tmphasived  that  ii^ie  tsohnical  data  available 
during  Mm  test  and  evaluation  idiasa  of  a naif  weapon  are,  from 
the  engineers'  point  of  view,  often  in  prsliiiinary  and  tentatlvs 
fnm  and  parscanal  agenoisi  may  ba  requestod  to  await  the  formal 
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di&tjrlbutlm  oT  such  aiaterlals  when  they  are  in  more  polished  form* 
xnis  can  delay  pereonnel  research  and  plaruting*  PerBOnnel  agenciee 
require  access  to  data  even  though  it  is  considered  to  be  in  pre- 
lininary  fore*  It  has  been  previously  pointed  out  that  idiile  in 
most  instances  engineering  details  of  equipnent  aay  be  clianged  in 
final  fora,  personnel  research  and  planning  can  begin  with  these 
prellainary  s&terifils* 

The  Data  Available  and  Data  Collecting  Procedures 

During  the  test  and  evaluation  phase  of  a newly  devr7  oped 
weapon,  four  priaaxy  sources  of  data  may  bs  availablet 

A.-  technical  bureaus 

B«  The  activities  cf  design  and  production  siigineAring 

oontraetcrs 

C»  The  activities  of  field  units  testing  and  evaluating 
the  weapon 

D*  The  tasks  and  duties  perforrwd  by  personnel  in  Jobs 
which  arb  closely  related  to  ^ Job  perforaanoes 
required  by  the  new  veapcn 

These  data  sources  offer  mora  or  less  information  depending 
upon  the  stage  of  the  development  of  the  weapon  and  its  associated 
eqaipsMntt 

Cognisant  Wavy  Bureaus 

Initial  prelljikinary  and  orientation  infozisatian  is  best  ob- 
tained fret:  the  technical  files  and  libraries  of  the  Navy  bureau 
cognisant  for  the  particular  weapon  ocnoerned.  This  msterisl  may 
exist  in  the  seperste  sections  r»sp<»isibls  for  various  aspsota  of 
the  weapon*  This  matsrlal  should  bs  obtainsd  and  studied  by  Job 
enelysts  so  that  they  have  scow  fasdliarity  with  the  weapon  and 
oen  proceed  reelietleelly  with  subeequent  date-oolleoting  stepec 
It  is  desirable  that  copies  of  the  p^insnt  materials  in  these 
teehnioal  libraries  be  obtained  eo  that  they  can  be  ueed  for  the 
particular  purpoees  of  peraonnel  agencies*  Arrengsmsnts  should 
bs  usds  for  the  technioel  bureau  concsrnsd  to  kssp  ths  porsonnsl 
activity  responsible  far  ths  ooUsotion  of  data  notified  and  a- 
were  of  new  metorial  that  is  received*  Also  at  this  time  a list 
am  be  obtained  of  the  equipsumt  manufeotuarsrs  end  oontraotore 
wlio  ere  oonoerned  with  builUng  the  equipment  involved  in  e 
pertioular  weapon  pr(^p*am* 

S*  Engineering  Contrectore*  Activities 

The  activities  of  the  engineering  contractors  in  designing, 
evaluating,  and  plannli.'g  production  of  the  now  weapon  offer 
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•xc»U«nt  aowrces  fro»  vhlch  data  can  be  abstracted  which  are 
useful  for  perscnnel  research  and  planning*  In?s?tigation  and 
analysis  by  the  *»erican  Institute  for  Research  of  the  activities 
of  the  wMapon  nanufacturar  and  associated  equlpnent  manufacturers 
has  indicate  the  sourcaa  of  information  listed  bslow*  This  list 
dascrihes  departments  or  workinsi  groups  iu  the  aanuf aoturera ' 
arganlaaUoQB*  After  the  title  of  each  group  the  foUewing  is 
sivan*  (a)  a brief  description  of  the  function  of  the  group« 

(b)  toe  kind  of  data  ft^»ilable  Ssst  the  woriaag  group 
^ useful  for  perscnnel  pna^poeeSf  and  (e)  the  Inportsuioe  of  these 
data  for  peraonnel  purposes* 

1*  Deeign  Sngineering  Department 

Punotioni  The  development  of  plans  for  the  design  and 
ecnstruetion  of  the  nsw  weapon;  the  redesign  of 

Unx^HttbXo  COapOTmuXS^ 

Available  data*  D.^sic  blueprints,  redesign  changes, 

equlpnent  speolfieatlons*  A manual  may  be  avell- 
abls  uhioh  has  been  written  for  use  within  this 
department  for  such  a purpose  as  the  orientation 
of  newly  hired  mglnoers*  Such  a manual  may 
precede  mcore  official  publications  by  as  much 
as  a year  or  more* 

Ssp^'tanee  of  datat  These  data  Involve  the  beaio 
neohataems  and  circuitry  with  which  personnel 
will  have  to  work  and  in  which  they  will  have 
to  be  trained*  Such  data  can  be  used  primarily 
for  advanced  work  in  curriculum  and  proflcietscy 
test  development* 

2*  Service  Publications  Department 

Punotioni  The  preparation  of  sorviee  manuals  which 
will  bt  uaod  in  operations  and  malntenanoe* 

Available  data;  Preliminary  field  manuals* 

Importance  of'  datai  These  are  the  manuals  with  which 
peraannel  will  work  in  the  field*  These  manuals 
e«n  be  ai^tl^red  for  job  and  task  analysis  and  fer 
the  dfvaloaiiint  of  training  manuals*  They  also 
offer  material  for  the  eonstruction  of  profleienoy 
tests  and  assistance  in  the  speelfioatlon  of  rate 
qualifications.  Their  clarity,  unambiguity,  and 
ease  of  using  are  important  for  the  effiole^  per>' 
formanoe  of  job  duties,  and  training  agencies  should 
review  them  with  this  in  mind  early  in  the  develop* 
ment  of  e training  prognua* 


• 6 - 


CONFIDENTIAL  SECURITY  INFORMATION 


/'^/'Nkirir>rK  it  I A e rci--;  insTV 
« i/AU  ^fcv^UKilT 


INFORMATION 


3*  Test  and  Servicing  Equipment  Dopartiaerit 

Function*  Ilia  development  and  selection  or  special  check- 
out^ maintenance  and  service  equipment* 

Available  data*  Test  equipment  blueprints,  philosphy  of 
maintenance* 

Inporiance  of  data*  These  are  the  special  equipments 

aascd^Ated  with  the  new  weapon  which  must  be  operated 
and  i2Jdntained}  Involved  here  are  usually  soma  deci- 
sions about  the  various  divieions  of  maintenance  and 
the  level  ol  personnel  required  for  maintenance  and 
repair  duties*  Test  and  servicing  equipment  and  the 
over-all  policy  on  maintenance  procedures  when  using 
this  equipment,  in  msmy  respects,  defines  the  tasks 
involved  in  the  maintenance  of  the  weapon*  If  the 
vseapKjn  is  largelj'^  chocked  out  by  gc-no'-go  sqaipsent, 
the  cues  which  a man  interporeta  and  to  idiich  he 
responds  are  a function  of  the  test  aqulpawnt*  It 
may  be  that  trouble-ehooting  arid  repairing  the  weapon 
involve,  for  the  no«t  part,  relatively  simple  package 
replacement  while  detailed  technical  trouble-ahootl^ 
and  repair  is  required  for  the  test  and  servicing 
equipnent*  Data  on  the  over-all  maintenance  structore 
are  especially  useful  for  policy  planning  ooneemlng 
the  personnel  and  organiiB&ticnal  raquireiwnts  for  the 
maintenance  and  servicing  cf  the  weapon  and  for  pre- 
liminary establlshinent  of  the  aptitude  and  rate  quali- 
fication levels  of  maintenance  personnel*  This  over- 
all information  and  data  on  specilfio  test  and  servicing 
gear  are  also  useful  for  job  and  task  analysis,  and 
for  curriculum  and  proficiency  test  devslcpBient* 

U*  Technical  Procedures  Department 

Funotiont  Ihe  preparation  of  production  test  procedures. 

Available  data*  Standard  test  procedures,  check  lists* 

Importance  of  data*  Many  of  these  procedures  and  cheek 
lists  Mqployed  on  the  production  line  are  applicable 
to  the  performance  of  job  duties  in  the  field*  Tm 
materials  can  be  tnq}lo^  for  job  and  task  analyeis, 
for  early  training  and  for  profioienoy  testing  programs* 

$m  Reliability  Study  Department 

Funotiont  Ihe  investigation  of  sources  of  conqponent  un- 
reliability* 

Available  datai  Zdsts  of  component  malfunetions  and 


Of  y m» 


CONFIDENTIAL  SECURrrv  INFORMATION 


CONFIDENTIAL  SECURITY  INFORMATION 


associated  unit  failures  or  p^r^ormel  malpractices* 

Importance  of  datat  These  lists  can  give  important  emi^ees 
for  tfainizig  purposes  | it  Is  useful  tc  distinguish^  in 
so  far  as  possible,  between  those  malfunctions  which 
will  be  designed  out  and  those  wh5ch  moet  likely  will 
persist  as  pax^  of  fluid  operaiions*  it  is  likely  that 
any  equijsaents  and  cosspcnents  which  ar?  uni^liable 
will  redesignerl  or  modified  in  some  way.  Job  and 
task  anaSyvta  and  training  agencies  can  be  watchful  for 
new  developnonts  In  these  equipments  and  components* 

6*  Field  Operations  Department 

Functions  The  specif ioation  of  field  operating  and  mainte- 
nance procedures j and  the  preparation  of  reports  on 
operating  problems  in  the  field* 

Available  datat  Oi^erating  and  maintenance  procedures  and 
check-lists  in  use  in  ths  field,  oaopilations  of  (oper- 
ation and  maintenance  problems* 

Impcrtanoe  of  dat«s  These  field  procedures  contain  the 
essentials  of  the  procedures  which  military  personnel 
nnet  use  and  be  trained  in*  Operating  problems  asy 
surest  appropriate  treining  mptOiBoa  so  that  ^ese 
problems  can  be  minimised*  The  extent  to  which  avail- 
abls  Havy  persor^^el  perform  these  operations  satisfac- 
torily can  indicate  the  need  for  better  trained  or 
higher  aptitude  personnel  cr  the  possibility  of  less 
teohnioal  training  and  the  use  of  lower  aptitude 
personnel* 

7*  Factory  and  Custosier  Training  Department 

Fudctiont  The  training  of  military  personnel  aesigned  to 
the  menufeoturer  for  training,  and  the  training  of 
enqployeee  for  work  an  the  production  line* 

Available  datat  TreialBg  otunrleula,  treining  materlele* 

Importance  of  (iatat  Theso  materials  present  the  kind  af 
trein^  program  advocated  by  the  manufacturer,  the 
ooaqpilatlon  of  training  materials,  and  the  development 
of  a ourrioalua*  It  nay  be  possible  to  find  here  a 
core  of  material  which  hos  been  abetraoted  from  the 
mess  of  engineering  detail  available  ut  the  manu- 
facturer's inetallation  and  which  is  espeolaUy  useful 
for  development  of  curricula,  prooedures,  and.  profit 
oleney  examinations  for  an  in-eervioe  training  program* 
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Oiality  Control  Department 


Functions  The  c 
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nroducticm  failures  and  the  reasons  for  them# 


Avs  Mable  data;  Analyses  of  production  failures. 


L...ortanco  of  data;  Many  production  failures  are  similar 
to  those  that  will  occur  In  field  cporaticn  and 
maintenance!  important  training  emphases  can  be 
determined  from  these  and  material  can  bo  obtained 
for  the  .uaproveisont  of  trainir<g  and.  the  development 
of  traubls=shooting  mXjCI  training  exercises* 


9*  Production  Supervision  Department 

Function*  The  observe tion  mnalysio  of  porsonnol 

malpractices  on  the  production  line;  and  the  super- 
vision of  tasks  which  are  similar  to  the  taska  per- 
formed Havy  pers^inel* 

Available  data*  A list  of  frequent  personnel  malpractloes 
In  production  testing  and  checkout  procedures  and 
information  about  liow  these  tasks  are  performed* 

Iiq>cs^iice  of  data*  Many  of  ti^ese  production  prooeduras 

are  similar  to  military  job  duties  and  many  Indivldnals 
on  the  production  line  have  a training  background  simi- 
lar to  Mavy  enlisted  personnel*  Hsnoe,  the  job  per- 
formance and  malpractices  of  these  individuals  offer 
prellainary  job  and  task  analysis  infomatlon  and  leads 
for  the  development  of  training  procedures  in  testing^ 
adjustment,  trouble-shooting,  and  repair* 

The  departments  listed  above  may  vary  in  terms  of  organisation 
and  function  with  different  engineering  manufacturers  and  the  kizxi 
of  data  described  may  be  available  in  more  or  less  usable  and  readily 
aoeeesible  f onu  Arrangemanta  oan  be  made  with  the  local  Naval  In- 
■psotor  of  Ordnance  for  the  forwarding  of  new  information  which  1s 
prtiducsd  in  tne  vaz*xcus  departmsxxts  of  the  manufactu.rsr  subsequent 
to  the  first  visit  by  a data-colleotlng  team* 


C*  Field  Unit  Aotivitias 

The  activities  of  military  testing  and  evaluation  field  units 
provids  Important  souross  of  job  data*  These  units  Inoluds  teohnioal 
bureau  and  OtDEVFCR  evaluation  units;  these  units  oonslst  of  Narv 
personnel  and  a manufacturer's  representative*  At  these  units  infor- 
mation oan  be  obtained  about  the  tasks  that  must  be  perfonued  by 
Navy  personnel  in  handling,  testing,  aligning,  troul^-shooting,  and 
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r«pairlng  the  new  weapon  and  It^  associated  equipment*  Data  from 

'^.^ASCK  Taa  a { ')^a/4  i-«fr  r^v«4  mec  v*-?  ^ -SP  i^^,ff\  ^ ^ 

«*•««*•«*  a*.  M«a*«i  «#v«  WWA4  WV/  V«> ab i ««»ve  ab/untj.  A.ii^  M»»W  • J.  e 

Planneid  observation  and  interview,  and  2.)  33r8tematic  collectior. 
and  analysis  of  maintenance  records* 


PlanntKi  Observation  and  Interview 

Thi.?  techniqfue  can  be  called  an  "activity  interview"  and  cas» 
bines  an  interview  procedure  with  oboervation  of  task  nerforaance* 
The  procedure  consists  o£  the  following  sief^; 

a)  On  arrival  at  a weapon  test  and  evaluation  center^  a 
general  conference  is  held  with  the  personnel  In  chajrge  of  the 
various  working  groups*  Usually  certain  groups  ara  sstablished 
to  accomplish  particular  functions,  e*g*-  fire  control  group, 
handling  and  launching  group,  missile  test  group,  etc*  At  this 
general  conference  the  purpose  of  the  data-collecting  team  is 
explained  and  separate  meetings  are  arranged  with  ths  cfficars 
in  charge  of  each  w'orklng  group*  For  these  separate  meetings 
each  officer  is  requested  to  bring  two  well  qualified  men  for 
each  of  the  separate  functions  performed  by  hie  group* 

b)  At  ths  separrte  group  meetings,  the  organisation  of 
dutlea  within  aac*i  group  ia  disoussed  and  separate  task  oata* 
goriea  are  decided  upon*  One  cr  several  men  working  togsther 
are  reqroestad  to  fill  out  a Task  Analysis  Pom  which  includes 
their  particular  weapon  duties*  This  form  is  distributed  and 
aoqplalnad  at  this  time*  An  illustrative  Task  Analysis  Farm  is 
shown  in  Exhibit  A at  the  end  of  this  chapters  Ar  MimuMite  meet- 
ing Is  arranged  with  each  peraon  or  persons  filling  out  a form* 

o)  When  the  forms  are  completed,  they  are  e«q>lcyed  as  a 
basis  for  en  activity  intervisw|  the  men  are  requested  to  simu- 
late with  the  actual  equipnent  the  operations  they  described  in 
the  form*  As  this  is  dons  the  operations  and  behaviors  involved 
are  discussed  and  additions,  ohangas  and  revisions  are  made  on 
the  Task  Analysis  Form*  The  kind  of  Informatl^  included  In  each 
of  the  categories  on  this  fora  is  as  follows  i 

Taskt  The  title  of  the  task  is  contained  here*  A tesk  is 
ooneiaered  as  a group  of  work  activities  whloh  aocompUsh  a 
partiottlar  work  mission  during  the  process  of  operating  and 
maintaining  the  weapon  or  plaoa  of  associated  eq^ulpment,  for 
example,  asssnbllng  the  missile  sections,  charging  tha  missile 
hydraulio  system,  or  oheoklng  out  the  missile  with  a particular 
pleoe  of  test  equipment*  A task  oan  be  performed  by  one  or 
more  men*  Different  tasks  are  usually,  but  not  always,  perform- 
ed within  separate  time  unite}  they  are  likely  to  utilise  dif- 
ferent todls  and  equipments}  they  usually  are  performed  at 
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differsnl  p'sint#  along  thfl  line  of  flow,  and  they*  are  often 
jfjorfoiTEwd  diff«rt>nt  porabrsnel.  The  title  of  the  t“sk  de* 

Kcriben  tlie  nature  of  the  mlsalen  as  well  as  can  be  done  in  a 
few  word"* 

Operations  InrolTgut  This  is  a list  of  the  work  activities 
perf  orned  to  acoosmlisK'  the  task*  It  is  exactly  the  same  break- 
dcfwii  of  work  as  occurs  In  cheok-llsts  and  operating  Instructions, 
fcr  exasple,  oonneotli^  circuit«tester  cables  to  power  supply, 
connecting  circuit-tester  cables  to  tbs  isisaile,  turning  on  oir- 
eult  tester,  setting  "A"  dial  on  first  position  tc  check  if 
olroult  input  is  between  1*0  v and  2,$  v,  etc»  VIhen  check’-^lista 
er  q;»rating  instructions  are  copied  directly  on  the  fora,  they 
are  checked  first  for  accuracy  and  conipleteners*  Operations 
which  are  only  occasionally  or  rarely  a part  of  the  task  (oper- 
ations which  only  occur  ureler  special  conditions)  are  included 
as  well  a&  opei’aiiooD  which  are  a nomal  part  of  the  task*  Ap- 
prcprlate  qualifying  reaarks  aocoamany  these  occasional  oper- 
ations* SMh  operation  is  designated  with  a nuabar* 

behaviorat  These  are  explanationa  of  how  each  operation  ie 
perfoi^di*  ‘ ^ behaviors  describe  (1)  the  personnel  actiooa  idiieh 
take  place,  e*g*,  lifting  a container,  unsorewing  a bolt,  drilling 
a hole,  turning  a switch,  reading  a voltage  dial,  eto*|  and  (2) 
bow  paraonnel  perfora  the  aotions,  e*g*,  uneerewing  bolts  with  a 
posuaatie  wrench,  twisting  on  a hMe  connection  by  band,  lifting 
a container  with  tiro  hands,  visually  noting  if  indicator  light  is 
red  or  green,  listening  for  repetitive  clicks  which  Indioate  a 
test  panel  sidteh  should  be  thrown  off,  etc*  If,  for  oxaaple,  a 
nadMr  of  operations  all  involve  the  use  of  a monorail  hoist,  the 
behaviors  required  for  operating  the  hoist  need  only  be  described 
OQoe*  It  is  the  purpose  of  3shaviors  to  give  coeq)ljete  descriptio:ns 
of  just  what  the  men  working  on  the  task  do*  ?or  an  operation 
such  aa  "turning  on  eireultwtester",  there  alc^t  be  listed  such 
behaviors  asa 

(a)  Visually  eheokisg  that  voltage  indicator  on  face  of 
oirouitwtester  panel  reads  60  v* 

(b)  l^esiliig  "OK"  button  with  finger* 

(o)  Visually  oheeking  that  "POWER  ON^  light  goes  on* 

Bach  of  the  operations  involved  in  a task  can  be  numbered 
and  the  group  of  B^viors  which  apply  to  eaoh  operatic  is 
dssignatsd  with  the  number  of  the  (^ration* 
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Cue?  Availablo  for  Task  Perforroaiicet  These  uro  the  indl- 
cetlona  evaileble  to  ias^  personnel  io  iell  them  how  something 
hfts  been  done  or  what  should  be  done  next>  for  examploj,  indicator 
liffhts!  ®?*retins  ««!«!*?  'onltAM  dial  raadinffst  oressure  eauee 
readings}  oeolJloecope  wayefonae}  tightnesses  of  bolts » latohes^ 
and  y&lres}  positions  of  switches}  positions  of  mating  surfaces} 
etc*  In  each  case  it  should  be  speoified  how  the  cuss  are  per- 
esiyed^  that  is^  ylsuallyt  taotually;  by  ear«  etCc  The  cues  are 
identified  with  operationa  to  which  they  rafer« 

TIjm  Regolredt  This  is  the  tine  required  to  perf ora  the 
entire  task  aiid  the  major  parte  of  it»  The  task  may  be  broken 
down  into  euch  major  pai^  as  setting  up  the  equiprantf  conducting 
the  testf  an^slyiing  the  test  results,  and  shutting  down  the  equip- 
ment«  If  the  tiae  requirements  are  xikaly  to  yary  according 
the  conditions  under  which  the  task  is  performed,  those  conditions 
snd  their  consequences  are  specified* 

Tools  amt  louiowntt  This  list  identifies  the  equlpnent  wozind 
cq>on,  auxlliiUuT  tools,  chock-lists,  and  t«<dmloal  ma- 

terials, such  as  SChSuSt  ic  diagrane,  which  are  used  in  the  pcrfora- 
anes  cf  the  task* 

?r^tttlonei  This  Is  a list  of  the  actions  taksn  or  measttras 
obsenrad  to  preyent  injury  to  personnel,  damage  to  equipment,  or 
task  inefficiency*  Tim  standard  precautions  required  for  work 
with  all  electronic  equipment  and  propulalve  or  oxplosiyo  ordnance 
materials  can  be  speclfi^  by  stating  the  publications  which  de- 
scribe these  precautions*  The  precautions  ifiioh  are  unique  to  the 
particular  task  are  described  in  detail  with  reference  to  the 
cperatione  for  which  they  are  required* 

Personnel  Malpraotlye»  This  is  a list  of  the  incidents  of 
incorrect  performances  of  operations,  omissions  of  operations, 
or  yiolations  of  precautions  which  are  reported  as  haying  occur- 
red on  the  task* 

Yeag  8t?u?turg»  This  specifies . tbs  nueber  of  ^r.  inrelyed 
in  the  perl’oraancs  of  the  task  and  the  operationa  which  are 
performed  ty  each  man*  The  person  who  superyliee  the  t&sk  is 

• • • a Aa  - a -..a  %-a_  a.  a.a.. 

icum^uioci  ana  ma  au^Ms 

Sources  of  Information?  This  is  a list  of  all  the  training 
manuais,  operaiing  manuals,  maintenance  manuals,  and  technical 
materials  pertinent  to  the  task* 
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GtasBcnts » Information  whici»  is  pertinent  to  the  tssk  but 
m-doh  C!&nnc-t  bs  included  ur^sr  arty  of  ths  otb.er  categorloa  is 
leentioried  heroo  A statement  can  be  included  here  concerning  the 
adequacy^  cmpleteness  ar«u  long  range  stability  of  the  data  in<* 
eluded  on  the  Tssk  Amtlysie  Parai, 

Record  of  Personal  Datat  It  may  be  desirable  to  obtain 
personal  data  <m  the  men  mSo  fill  out  the  task  analyela  form 
and  who  participate  In  the  aotlwlty  InterrUiw*  This  can  seriF» 
the  following  purposes  t (1)  Tha  asn  are  raqulred  to  attach 
their  name  and  theli'  superrisors  names  to  thslr  work}  thls^ 
in  many  eeseSj  mcti^tes  men  to  do  a more  careful  job  than  when 
they  are  asked  to  report  anoncmouely*  (2)  Tim  experlenca  and 
background  of  the  men  may  offer  sens  basis  fur  evaluating  the 
data  obtained  if  confliciing  data  are  reported  by  different 
personnel.  (3)  The  man  or  men  ccnpleting  the  form  are  iden- 
tified in  case  any  foilow-up  field  work  la  required  for 
suppleuentatlon  or  olarification  of  the  report* 

Ifclntenanee  Records 

Systematic  collection  of  eq[uipnient  casualties  and  troubla- 
shooting  and  repair  prooeduree  is  an  Important  function  of  a 
data^eollsctlng  program*  Treubls -shooting  and  repair  duties 
are  obviously  an  important  function  of  a malntenanos  technicii.*  . 
Procedures  for  perfomlng  these  duties,  however,  are  usually 
not  given  In  maintenance  manuals  as  standardised  techniques* 
Trouble-ehooting  especially  is  left  up  to  the  ingenuity 
and  insl^it  of  the  techuloian*  I'or  this  reason  Intensive 
training  in  trouble-shooting  representative  casualties  whleii 
occur  in  the  new  weapon  cr  its  associated  equipment  should  be 
heavily  emphasised  in  a training  program*  Malntenanoa  records, 
83rsteaatlcally  collected  and  carefully  analysed,  can  provide 
a realistic  basis  for  establishing  the  kinds  of  casualties  and 
the  kind  of  trou^-ahootlng  procedures  that  should  bs  taught 
in  training  and  tested  on  p^ioienoy  exsminatlons* 

In  order  to  obtain  thase  data  on  a eontinuad-flow  basis, 
the  Maintenance  Data  Fom  has  been  developed*  Infonaation  on 
this  form  should  bs  obtained  for  missile  test  equipment  and 
assoolated  equipment  as  well  as  for  the  missile  itself*  An 
illustrative  Maintenance  Data  Form  is  presented  in  Eachibit  B 
at  the  end  cf  this  ohapter*  She  oategories  in  this  form  can 
be  atplmined  by  a job  analyst  tc  the  j^eonnal  at  a guldod  mis- 
sil»  Meld  unit*  The  fonas  then  oan  be  ihoosTcrated  as  a 
raguXar  part  of  malntenanoa  raport  j«irooediirM  and  forsaiM- 
to  the  appropriate  peraowaal  raceareh  ageney*  Tha  natmgM*t— 
on  tha  form  ean  be  explained  as  fellows  i 
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le  SqittpBBfttt  The  ni*®,,  Htrk  and  Mod  of  tha  etwipiwntji 
Bifslla  0?  t«s?^and  serrlcing 

2«  Casufltj:  This  is  a atatament  of  what  major  co^onsni 
of  tha  aquipnani  vant  bad  or  malfiuiotlonsd^ 

3,  Syaetmt  Thia  Is  tha  partioular  Bjmptom  that  lad  to  tha 
kncwladge  tSr*5he  aqaipiwnt  mn  ■alfuiictiosing.  This  way  be  the 
result  bbUined  ires  a parti^lar  ohack  or  testing  prooedura^  a*g»i> 
a patters  on  an  oeoiUo8C<^«  a eoltmotar  reading  or  sotaa  other 
tsstii^  darioc  indioati<m}  it  nay  be  tha  reoagnition  of  tha  fact 
that  launching  was  faulty  or  target  hits  warn  ineffactiTa,  etc. 

^ How  dataotady  This  states  the  paxtioular  way  in  which 
the  synptcBi  aoileed.  Tha  "Sy^pton”  category  describes  just 
what  the  ajFJ^om  was,  e.g.,  whether  it  was  an  out-of -tolerance 
reading,  a faulty  or  incorrect  wave  fora,  that  the  missile  did 
not  launch  prc^rly  os-  eofSs  such  iodics-  .oni  The  "Kow  Dstcctod” 
detsgory  deaorlbas  just  how  or  when  this  sTwptoa  was  noticed, 
a^f.,  during  a partioular  (^ration,  whan  using  a particular 
piM#  of  tast  aquipBwnt  or  in  the  courae  of  a eisual  check  of 
tha  aisfile  or  tast  aqaipEMut. 

5.  Specif io  dafaotiwa  partt  This  statee  exactly  what 
particular  ocaponeni  was  eansing  the  difficulty  or  aalfunotimi- 
iag*  This  mtj  be  a defaetive  tuba,  a br^n  lead,  a solder 
joi^  that  has  oone  apart,  a bad  receiver  package,  etc. 

6.  Trouble  "Shooting  and  repaying  pr^edurest  niia  states 
in  detail  the  escaot  prooadure  whioh  the  mainienanca  man  want 
through  fren  tha  ties  ha  notioad  the  sy^xton  to  the  tim  he 
positively  identified  and  corraeied  the  speoi^lo  defebtiva  jpart. 
Tha  partioular  ootagories  under  trcubleHihooting  and  repairing 
prooadures  are  the  foUowing» 

Seqnansa  of  eheeke  psrforssdrt  This  ie  a lictlng  of  all 
tto«  oheoke  parf  ovaad  In  tha  order  that  thejr  were  perf  om- 
ad  n locating  and  Idmtifying  the  defective  pert.  These 
ehaoke  My  be  a visual  inspaotlon,  chaoks  with  a voltnatar, 
ohaoke  with  an  oeoiUoaoqpa,  chaoks  with  s special  testing 
ooneole.  Maeures  of  tiia  amount  of  wing  noviMmt,  ato. 

Reaaooe  for  each  eheokt  This  column  is  used  to  obtein  e 
record  of  the  partioular  reasoning  prooeeees  that  went 
<xi  in  the  oourse  of  troubla-ehootlng.  Mhen  e prefioient 
sum  perfonu  e oheok,  he  ueuaUy  perforM  it  for  8<aw 
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ii«  Bl^ht  check  a certain  cenponent  because  he 
has  deduced^  on  the  basis  of  hla  understanding  of  hew 
ihft  s^t^  functions,  that  this  conponent  ciouiUi  Mire 
caused  the  symptosj  or  ha  sight  check  a component  be- 
cause in  his  experience  be  has  found  that  a defect  in 
this  oan^msf  nt  ttcoidly  results  in  the  kind  of  sjraptem 
he  is  troublsHBhoctingi, 

Znstruasnta,  tools,  diagrams,  ohsek-Xists  ossdi  This 
statss  vhat  particular  Instrumtnts,  tools,  diagrams, 
and  ohsok-lists  wars  used  in  the  psrf  sraenca  of  a 
partleolar  ohsok« 

Vhat  does  this  check  indicatet  As  a reeuit  of  perfom- 
ing  a particular  ohack,  the  amintenance  nan  daeides 
that  this  check  indicates  that  a particular  component 
is  faulty  of  not  faulty,  or  In-tclerance  or  out-of- 
tolaranctt,  or  it  nay  indicate  that  another  component 
mhioh  feete  into  this  one  is  txxltY* 

action  taken  as  a rasult  of  this  ohseks  ^ obtaining 
the  results  of  a particular  check,  the  malntenanoe  nan 
aSkss  a deolsicns  Re  nay  decide  to  make  one  or  more 
additicnSl  cheeksi  he  may  dselde  to  replsee  a partioa- 
lar  oempooent}  or  he  may  decide  to  make  an  adjustment* 

These  aotions  are  inoluded  in  this  column  of  the 
Mdntenanee  Deta  Form* 

Sons  descriptioEis  of  the  trouble-shooting  prooess  .'sight  bs 
<|sits  Isngthgr  and  may  not  bs  amsnable  to  this  columnar  font;  hew- 
vnr,  most  are*  Zf  such  is  the  case,  however,  the  mairttenaace 
man  or  person  filling  cut  ths  form  oan  use  the  beck  of  the  sheet 
to  write  whstevmr  ed^tional  material  Is  necessary* 

The  job  analyst  oan  leave  a set  of  Malntensnoe  Data  Forme 
at  s partiovlar  Navy  installation,  and  set  a proesdurs  idwroty 
ths  ferns, . as  they  are  filled  out,  are  f omaidsd  in  groups  of  ten 
or  so  to  a parsonnsl  rsssareh  agonoy*  Such  a c«r*tinttous  .fssdbaok 
process  free  the  field  ‘to  persersncl  agenoise  oan  halp  to  insura 
a realistic  program  maintanaiiee  training  and  prcfloieiiey  asas<> 
orciMat*. 

Iqaipmsab  Logst  An  addit.UMU.  source  of  infoxnatiM  absut 
oasnaltios  and  also  about  preventative  maintenanoe  and  eer*isiag 
aetivitlM  are  the  logs  kept  hgr  field  units  for  specific  eqoipMnis* 
Ths  job  anslyst  should  rssd  these  logs  and  from  them  abstract  data 
about  whioh  he  would  want  to  request  mors  detailed  inf  omtion* 
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D*  Relutad  Yaaka  ami  Ratings i Overlapping  Actirltisa 

Oac»  *n  ©Tsr-ft?'’  has  besn  obtained  of  the  taake  iriiroiT»d 
is  the  actlvltlea  neoeee&ry  for  the  opermtion  and  staintemnee  of  a 
aewl*  deTeloped  weapon,  lil^AMtant  eoaroes  of  task  infors£ai.i.<»i  are 
the  dutiea  perfomsd  in  related  tasks  \jf  existing  Navy  ratdxige, 
kii  ijiportard;  outccss  of  persoorwl  reee&rch  ooneemed  vith  a new 
weepoQ  is  the  ldentificati<m  of  those  sld.118  aM  knowledges  retpiired 
bgr  the  taut  weapoa  that  overlap  with  the  slJLUs  and  knowledges  pos- 
sessed ^ sxietiiig  ■enpower*  Personnel  with  oertaln  kinds  of 
training  ny  be  capable  of  perf  ondiig  duties  on  the  new  %ieapon 
without  additional  training;  others  sugr  re<^iire  brief  on-tfas-Job 
trikxning  oT  SfBae  brief  additional  fomal  training^  ise»,  tmnsi- 
tlon  training  fr«  eqpiipesnt  they  know  to  sinilar,  new,  or  nodified 
equlpnent*  Cooeideration  of  overlap  yields  Information  idiich  is 
•specially  significant  for  the  detersdnation  of  C»)  sources  of 
sanpcwer  iribiob  mrm  sTallable  for  the  operation  and  n9.intenance  of 
the  new  weapon,  (b)  the  degree  to  which  trainiTig  is  nr^cessaxy  for 
this  available  nsnpnwsr  to  perform  duties  associated  with  the  new 
weapoii  end  (o)  the  possible  necessity  for  the  estaWlsheent  of  a 
new  rating  or  job  code* 

It  has  been  found  most  feasible  to  identify  overlapping 
Activities  la  t«nw  of  the  tasks  and  duties  required  for  xm 
cperation  and  maintenance  of  the  major  pieces  at  equipment  that 
are  uaed  with  the  nsw  weapon  idiich  are  similar  to  equipment  oper» 
ated  and  aalntained  fay  existing  Navy  ratings*  For  eaemple^  for 
Terrier  missile  activities  task  information  indicated  that  ex* 
tsmal  guidanoe  azid  control  activities  eiqploy  the  Nsrk  2$  Nod  6 
radar  which  is  a modification  of  the  itosk  2$  Nod  2,  the  latter 
being  in  wide  use  in  the  Navy*  These  Terrier  activities  also 

components  such  as  the  Nark  37  director,  the  Vbsk  6 stable 
elmnt  and  the  Nark  8lt  and  6$  which  are  very  similar  to  the 
e<paipment  used  in  existirig  fire  oontrol  systems*  The  Terrier 
missile  Isunobere  are  modlfioationa  of  exisUng  types  of  gun 
aooats  and  the  teaks  and  duties  involved  in  the  two  are  similar* 

The  Idsntlfioatlon  of  ovsrlappir^  activities  can  be  ae- 
oompliAed  fay  oomparlsoR  of  prellidnaxy  task  data  obtained  for 
tha  nsw  weapon  with  lnf(»watl^  abcut  ihs  du'^ss  perfomsd  fay 
sxistlnc  Navy  ratings,  Nsterials  cf  spscial  intemst  in  this 
eoansotlon  are  training  ourrloula,  training  and  field  manuals, 
t4M  qasllfioatlons  for  sdvanosmsnt  la  rate,  and  the  organiM- 
ilea  of  duties  for  a particular  rating*  Aiso  of  interest  hers 
ar^  the  difftrenoss  between  the  standard  equipment  in  use  in 
related  aotivlties  and  the  modifications  of  this  equipment  de* 
veloped  for  use  with  the  new  weapon*  This  latter  InfonatlM 
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oftn  b®  obt«ainad  from  the  raanuels  dascrlbing  the  modified  scftiip” 
ment  and  inte2rffi««flng  peraonnel  operating  flyy!  jssiintaiising 
this  new  gear*  The  manner  in  which  overlap  can  be  repoi’ted  ie 
pj^sented  In  Ghaptei’  IX  whinh  di5Ci»**e?  the  proeeeaing  and 
cor.ipilihg  of  task  data* 


SuwMary 

On  the  besle  of  extensive  field  work  involved  in  oollectins 
task  i^omatlon  for  the  Terrier  ai.vsilef  thia  chapter  diaeuaeoe 
the  collection  of  task  data  for  newly  developed  weapons*  During 
the  tes**-  and  evaluation  stage  of  a nawL’y  developed  weapon  i 
followiJ:^  sources  of  data  aay  be  available* 

A*  Cognisant  Navy  technical  bureaus 

B,  llift  activities  of  design  and  production  aiigliieerlng 

contractors 

C*  The  aotivlties  of  field  units  testing  and  evaluating 
the  woapon 

D*  The  tasks  and  duties  performed  by  personnel  in  Jobs 
whloh  are  closely  related  to  the  job  perfcmanees 
required  by  the  new  weapon 

Theao  sources  of  information  art  discussed  and  proeedures  are 
reooiBasnded  for  obtaining  data  from  them* 
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ClwxiitiaBS  10ToiL*«Kl  (cotkt'd)  C«  Behaviors  (eari*d} 


Pvrsouml  MBlpractices 
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A AT«r^K ! 
i;  ■^f~\y  !\rvi^-\  s t '^i  'i 


RBCOHD  OP  PEHS0»a  DATA 


IntorriefHttr 

^te 

Place  of  Interriewt 

1.  NANS 

SERIAL 

NUMEER 

RATS  RATINC 

UT#' 

2.  laSJTK  0?  TIME  IM  MAVT  ACTIVE  DUTY lOtSSRVB 

3,  Tnw  ae  present  HUisr 

U.  QUIDED  MI3SII2!  DUTIES 

5-  otHeR  iXlTlES 

6,  NAME.  OHADS  Ar  ITIIE  OP  IMtiDEDIAlE  SUPERVISOR 


?.  HIOHK5T  IBVSL  CP  EKJCATIOM  AS  A CIVILIAN^^^ 

8»  ARMS)  FORCES  SERVICE  SCHOQCS  ATTEK^'> 

Nmmc  VRfcigi  Nhen 

Prop* 

Frq»  Te 

From To 

9.  WORK  EEPBRIZliCl  IN  NAVY  (Uot  in  ordtr  &H  billots^  exoopt 
•obovlSs  hsl£  sis  sssths  or  aioro*  Btgln  with  tho  aost  rooont*) 

>>  d* 

b«,  s. 

Si h 

10*  NUOR  CIVIXiIAN  WORK  EXPERIENCE  (include  job  title,  and  Months 
of  experlenos) 
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CKAPTER  II 

PROCESSUG  AND  COMPILINO  TASK  DATA 
TOR  NEWLI  DEVEtOPED  WEAPONS 


Aa  tAsk  Infomation  of  the  kind  deaorlbed  in  Chepter  I la 
collected,  theae  data  must  be  prooeaaed,  organised,  and  presented 
in  A form  that  is  readily  uaef^  to  personnel  agen^ea.  This 
informatioa  affcrda  a basis  for  the  development  of  auoh  end- 
products  aa  rating  atructurea  and  rate  qualifioatlona,  aelection 
requireoienta,  nacpower  planning,  trcd.ning  curricula,  and  prcfi- 
cienoy  exsadnationa.  The  uaing  agencies  vho  produce  theae  end- 
products  will  be  required  to  perform  ir^re  or  less  final  procesaing 
cf  the  task  infom&tion  depen^ng  upon  thjir  partlr?ular  .loba.  The 
easential  function  of  the  initial  processing  and  cunpiling  of  task 
infosviation  deacribed  in  this  chapter  is  to  make  this  infozviatlon 
available  to  these  agencies  is  a coiprehenalve,  organlsad,  and 
uaabls  manrisr*  The  compilation  of  task  information  should  serve 
to  present  material  that  can  be  used  innediately  by  psrsonnsl 
agencies  and  also  to  refer  these  agencies  to  additional  scuroe 
materials*  The  processing  cf  task  data  can  produce  three  kinds 
of  informatimt  (1)  Description  and  analysis  of  ths  tasks  involved 
in  the  operation  and  maintenance  of  the  new  ueapon.  This  inforaa- 
tion  is  getwrsUy  ^^eeful  to  personnel  sgencics.  (2)  Speoifio 
analyses  ussble  by  particular  personnel  agencies,  e.g.,  a coopari- 
son  of  Terrier  oir^try  with  basic  electronic  drouitry  for  use 
by  a currioulun  development  agency*  (3)  Qensral  engineering 
information  about  the  weapon  systsn  for  personnel  agencies  inter- 
ested in  a std>j9ot  matter  description  of  the  nsiOy  developed 
WMpon,  This  is  especially  useful  for  training  and  profidenoy 
measursient  agoncies* 


The  wore  *'taskf  as  used  In  this  refers  tv  a 

w^k  mission  that  is  accesq^ihsu  la  Mam  operation  and 
msinienanoe  cf  a guided  missile,  eueh  as,  otooking  out 
the  missile  with  a particular  test  equipMnt,  charging 
the  missile  hydraulic  system,  assembling  missile  sec- 
tions, etc.  A ta<sk  may  be  performed  by  one  or  more  menj 
the  part  each  man  plays  and  the  behaviors  he  performs 
are  part  of  his  guided  missile  duties* 
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TIM  pm^easing  «nd  oi^tani^istic^  a£  tho  tssk  data  collected 


for  the  Terrier  miaaile  l?7  tiie  Arasrican  Institute  for  Research 


cr^nisadoU  wiirough  the  ruHwrj.14'  svepe* 


Step  Is  an  over-ail  categorisation  end  deecripttes  of  the 

act5,vltie«  involved  operation  and  maintenance 

of  the  nev  i?eapons 


Step  2a#  Specification  of  the  overlap  between  the  activities 
of  ezletlng  Nav>'  ratlnga  and  actlvltlee  re<iulred 
the  new  weapon# 


Step  2b,  Identification  of  the  non-overlapping  activities  of 
the  new  weapon  that  require  detailed  personnel 
research  and  analysis « 


Step  3*  Organiaation  and  presentation  of  task  analys^a  and 
task  isjforiTiation  lor  ^no  non-overlappxng  activities. 


This  chapter  describes  each  of  these  steps# 


Step  1#  Over«ail  oatesorisatiao  and  description  of  tho  activities 
involved  in  the  eperation  and  maintenance  of  the  new  weapon# 


In  this  step  the  tasks  involved  in  the  operation  and  mainte- 
nance of  the  nsw  weapon  are  categorised  and  each  task  is  briefly 
dascrlbed#  For  guidM  missile  activities « two  major  categories 
are  applicable  1 


A#  Irt-emal  Quidanee  and  Control  Activities*  This  includes 
tacks  associated  with  fire  control  and  external  missile  guidance^ 
e«g,»  operation  end  maintenance  of  the  director,  radar  and  oenputer 
equipment,  and  synchronisation  of  this  equipment  with  hoist  and 
launcher# 


B#  MLssils  Activities t This  includes  tasks  associated  with 
the  "bird”,  its  component  parts,  and  its  associated  test,  servicing 
end  hsndli^  equipasnt,  e#g#,  aesenbllng,  stowing,  tea  1^,  trouble' 
shooting  and  repairing  missile  components  ar^  missile  test  equip- 


44 


These  two  major  categories  of  activities  are  subdivided  Into 
the  following  kinds  of  sub-categories* 


Operations*  This  refers  to  tho  performance  of  handling  and 
manipulatory  procodures  ouch  as  the  handling  and  as- 
oenbly  of  a missile,  its  Installation  on  the  Isunoher, 
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•xid  prsfij'ing  and  firing  guidance  and  control  aetlvitioa. 
Testing  and  checking  aetiTitrLUb  arw  not  inciv!0«o  in  this 

na  + «»erAmr„ 

— — d — ^ •* 

Cparational  Jfeir.tsnar.css  This  rafsrs  to  the  rcsttine  perfoTK- 
ancas  of  tastingi  checking^  alignsisnt,  and  adjus  waent 
procedures,  the  use  of  go^no^go  test  squlpnenty  the  use 
^ asrrlclng  equipment  and  the  ropiacenent  of  plug»in 
oomponents*  These  activiiies  are  not  considereu  as  com- 
plex troubl0‘>ehoot5ng  perforaances. 

Technical  l^int-enanoe  (casualty  analysla  and  repair)  t Thle 
refers  to  the  complex  trouble-shooting  of  the  missile 
and  associated  test  equipment  and  the  repair  of  complex 
oircuitry# 

In  thin  Swap,  ii  lo  also  desirable  that  an  integrated  picture 
of  the  work  involved  in  tho  now  weapon  be  prsaenteds  This  can  be 

aocompllshed  by  naans  of  an  overview  description  of  work  flow  which 
shows  the  tasks  perf  omsd  In  the  operation  and  maintenance  of  the 
new  weapon  from  the  tine  it  leaves  the  production  line  until  it  is 
fired  at  a target* 

The  acccmpliirinsnt  of  Step  1*  for  the  Terrier  missile  is  pre- 
sented in  Chapter  II  of  Qulded  Missile  Personnel  Researoht  Report 
No.  1. 


Step  2a.  Specificaticn  sf  ths  cvsriap  bstvscn  the  activities  of 
existing  Navy'  ratings  and  activities  required  by  new  weapon. 

As  defined  in  Chapter  I of  this  report,  overlapping  aetivitlas 
are  major  activities  being  perforsied  by  exisiing  Kasy  ratings, that 
require  tasks  and  duties  similar  to  those  required  for  the  operation 
and  malntehanoe  df  the  newly  devsiLopod  woi\pon.  In. this  step,  the 
described  in  the  previous  step  ere  oasq>arad  with  the  tasks  aocom- 
plisoBu  by  related  Navy  ratings}  this  is  discussed  in  Chapter  I. 

The  resulting  oomparisons  can  be  presented  in  a aeries  of  tables; 
one  table  for  each  related  rating.  Each  table  includas  the 
following  columns  of  infonsstion  (sisabering  th%i  columns  from 

AM  WV  A V/  • 

Column  1*  Duties  Performed  by  the  Rating  That  are  Related  to 
New  Wmaptun  Activitleat  This  column  states  the  over- 
lapping duties  currently  being  performed  by  personnel 
in  the  rating  omoemed. 
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Column  2,  ifew  Weapon  D\it-l«s«  This  column  states  tho  new 
weapon  duties  relateci  to  the  duties  listed  in  Column  !• 

Col:unn  3*  Olfl'erences  and  Similarities  < This  colusin  presents 
the  major  differences  and  slisilaritlea  between  the  duties 
in  the  previcsus  two  columns. 

Column  i|.  Additional  Training  Required i This  column  presents 
asttnates  or  the  Had  of  training  (nona^  on-the-job  training, 
or  transition  training)  required  for  a man  in  the  rating 
to  learn  to  perform  new  weapon  duties  related  to  his 
present  duties ^ 

Examples  of  overlap  tables  for  two  ratings  with  respect  to  the 
Terrier  missile  are  gi^n  in  Exhibit  C at  the  end  of  this  chapter. 
Tables  for  other  ratings  with  respect  to  Terri.sr  are  glTtsn  in  a 
poreTioue  report*  Guided  Missile  Personnel  Research:  Report  No.  1. 

The  oomparieon  of  th$  duties  of  existing  ratings  with  the 

duties  requited  for  the  perfon&ance  of  Terrier  duties  indicates 

the  foUoiAng* 

a)  External  guidance  and  control  actiwitios  with  the  excep- 
tion ox  operational  and  tsch**ical  maintsii-ince  of  the  launcher  and 
hulit  eystffi,  s£7  bs  delegated  to  the  Fire  Control  Technician. 
EquipMnt  modified  for  missile  operations  (such  as  the  Mark  25/6 
radar  which  la  a modifioation  of  tho  Mark  25/2  radar)  will  require 
SONS  additional  training.  Other  cenponents  (such  as  the  Mark  37 
director,  the  Mark  6 stable  element,  and  the  Mark  8ii  and  85  com- 
puters} are  very  similar  to  those  used  in  present  fire  control 
systems  and  should  require  little  or  no  further  training. 

b)  Launcher  and  hoist  system  operational  and  teohnloal 
maintenance  activities  may  be  delegated  to  the  existing  rating 
of  0tmner*8  Mate.  The  present  Terrier  missile  launchers  are 
modifications  of  existing  types  of  gun  mounts  (UO  and  90  m)» 

Another  activity  which  nay  be  assigned,  with  little  or  no  ad^- 
tlQoal  training,  to  the  Qunner’s  Mate  is  the  handling  and  stowage 
of  nlesile  ordnance. 


Step  2b.  Identification  of  tne  non-over-lapping  activitiss  of  the 
new  weapon  that  require  detailed  personnel  reseasxh  and  analysis. 

Non-ovsrlapplng  activities  Involve  tasks  which  are  not  In- 
cluded In  the  duties  of  eadeting  Mayy  ratings.  For  Terrier, 

•peolal  aiselle  test  equipment  and  the  missile  Itself  are  re!>m- 
tivsly  unique  and  the  operation  and  maintenance  of  these  equlpsMnts 
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involve  taaks  which  are  hot  performed  by  per»onne3.  in  existing 
raiingp.  Obvicusls.',  thcrs  is  some  overlap  with  any  Navy  raiiiig 
that  works  with  elactronio  and  hydraulic  « CjU.  Lp?i>cnt]i  bwt 
overlap  for  the  ta&ks  Involved  In  tae  miosiXe  ajid  its  special 
test  equipnent  is  silnlmal  for  practical  purposes  «s  compared 
with  other  Terrier  activities  such  as  fire  control  and  launcher 
(gun  mount)  maintenanoe* 

For  Terrier,  analysis  has  shown  that  the  duties  that  re- 
»aln,  after  overlap  has  been  specified  as  in  Step  2a,  are  duties 
that  are  primarilv  concerned  with  preparing  the  missile  for  fir- 
ing; these  activitiss  include  missile  operations,  missile  oper- 
ational maintenance  and  missile  technical  r»intenance*  These 
activities  form  a family  or  oonstellrtl'n  of  taaks  and  duties 
which  are  not  readily  incorporated  as  a group  into  the  activities 
of  present  Kavy  ratings* 

Tha  activities  identified  in  this  "t/:p  form  a f^roup  of  task? 
scoeiduit  unique  to  the  new  weapon  and  honce  require  detailod  analy- 
ale  for  the  development  of  an  adequate  personnel  programs 


Step  3*  Organlaation  arkl  presentation  of  task  analyses  and  task 
infoniatlen  for  the  non-overlapping  activ  .ties* 

The  end-product  of  thla  step  is  a reference  source  tmiob  per- 
sranel  agencies  can  consult  in  order  to  obtain  Information  about 
the  tasks  involved  in  the  operation  and  maintenance  of  the  new 
weapon*  This  compilation  should  cither  contain  the  infonnation 
reqpiired  or  ahoild  refar  to  apeciflc  sources  of  additional  detsdled 
liiformation*  Inacfar  as  possible,  the  information  should  be  pres- 
ented in  order  to  serve  as  many  as  poc^ulble  of  the  various  aloe  of 
personnel  igencies,  e*g«,  from  over-«ll  manpower  planning  to  the 
development  of  specific  training  alls* 

For  maximum  utility,  a ooeqpllatim  of  job  Infozmatlon  should 
include  the  follMiingf 

1*  Specification  of  scope  and  content* 

2*  Analyses  of  the  tasks  Involved* 

3*  An  index  of  ieohnioal  mat-*ri»'>r 

U*  A teohni.cal  suanary* 

5*  Comparison  of  the  subject  mattf^r  of  the  new  weapon 
standard  ourrloulum  material* 

Bach  of  thesa  will  new  be  described* 
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tt  Speelfication  of  Scope  and  extent 

Thia  is  an  introductory  stat^aont  and  <rrer-nill  piet>»r»  of  the 
avtivities  in^lved  in  the  tie%  tfeapon.  Stated  ttsre  alxs  is  a 
dalirioavien  -f  thof?e  nor«-c»?«r3iippjrig  acti^ttieB  and  taska  partlov- 
larly  coeared  in  the  coaqpUatlcn. 

2.  analyvaa  of  the  faska  Inrolead 

In  thia  aeetlon,  the  pperatiana  inrolead  in  each  of  the  taaka 
and  their  asscciated  behariora  are  deacribed  and  analjreed*  Tbeee 
daMriptione  ud  analyssa  ara  the  reaultant  of  the  data  obtained 
from  the  eariooa  aoorcee  deacribed  in  Chapter  !•  The  oategorlae 
reooasendad  for  ar^lyssa  cf  each  taak  are  Hated  and  defined  be* 
low.  To  8oa«  ssetant  these  categories  are  sinilar  to  the  oategoriaa 
contained  in  the  Taak  Analyaia  Form  uaed  for  the  data-coHecting 
activity  Interview  (aee  Chapter  I). 


iMk  SuBaaryt  Thia  category  ia  a aynopala  of  the  taak)  it  explaina 
iha  natar«°tf  the  taak  in  tena  of  what  la  acoonplichadf  tha  tgrpa 
of  aquipMant  involvedf  and  the  type  cf  tiork  perfonaad*  It  la  writ- 
ten to  pemit  the  investigator  to  go  into  the  more  thorough  analysis 
which  foUowa  with  8oa»  understanding  and  with  a picture  of  the 
overHdl  task*  Xt  aaj  also  aerve  aa  a source  of  inf  cm|ti<m  for 
those  who  are  not  conoemod  with  the  details  of  the  task*  The  sua- 
■azy  can  iacluda  discussions  of  such  things  as  the  difficulty  level 
of  th»  task  behaviorsj  the  long-range  stability  of  the  taak«  ato* 

Subtaaks  ai^  Bahaviorat  Subtaaks  are  the  major  diviaiona  within 
a task*  whioh  ars  f orssed  fay  dividing  the  taak  operatiotwi  into 
naaninfful  groups.  These  subtasks  me  groupe  of  oporationa  are 
aeaningfttl  in  that  they  each  represent  an  independent  miaaion  with- 
in the  over-all  task  mission,  such  as,  sstti^  up  ths  e<{aipta8Rt, 
conducting  tha  teat,  analyeing  the  test  results,  and  shutting  down 
tha  equipment* 

Behaviors  involve  desoriptioos  of  the  oporatiors  Included  in 
each  subtask*  Ths  bshaviore  deforibe  (l)  the  operations  which 
occur,  s*g»,  lifting  a container,  unaorswlng  a beXt^  drilling  a 
hsla,  turning  a switch,  reading  a voltafB  dial,  etc*,  and  (2)  how 
parsonnal  perform  the  ^rations,  a*gs,  unscrewing  bolts  with  a 
pneumatic  wrench,  twiating  on  a hoae  oonneotlcu  by  hand,  lifting 
a container  with  two  handa,  visually  noting  if  an  indicator  light 
is  red  or  green,  lietenlng  for  repetitive  clicks  which  Indicate 
that  a test  panel  switch  should  be  thrown,  etc*  If,  for  example, 
a iiaries  of  operations  all  involve  using  a monorail  hoist,  tha 
behaviors  required  for  operating  the  hoist  need  be  daserlbad  only 
ones*  It  is  ths  purpose  of  Behaviors  to  give  sce^lsta  descriptions 
of  just  what  ths  men  workup  on  tha  taak  do* 
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Cues  Available  for  Taak  Perforroancei  Thi'se  are  the  indicatiosis 
available  to  per30.nnel  to  tell  them  how  something  has  been  done 
or  what  shouldi  be  donn  rcxt.  for  example,  indicator  light-s;  oper- 
ating sounds}  voltage  dial  readings}  pres^nure  gauge  readings; 
oscilloscope  waveforas;  tightne»a«a  of  bolts,  latches,  and  valves? 
pooitions  of  svitch^s;  positions  of  mating  surfaces,  etc*  In  each 
ease  it  is  specified  how  the  cues  are  perceived,  that  is  visually, 
tactually,  by  ear,  etc*  For  optimally  affeirtive  training  procedures, 
training  aids  and  croriclency  naasures,  it  is  necessary  that  the 
kinds  of  stimuli  or  cues  used  during  the  actual  task  be  available 
during  these  off -the- job  training  situations*  Identification  of 
Guoo  lo  th^  funstion  of  this  category* 

Major  Deoisionst  These  arc  the  critical  decisions  a man  must 
mam  that  <i«termlne  the  successful  accoirg>ll8hnent  of  a task*  Be-' 
haviors  having  the  following  characteristics  are  included  in  this 
category t 

1*  At  the  completion  of  a task,  cues  are  available  on  the 
basis  of  idiich  a decision  is  made  which  determines  the  next  task 
that  Buet  be  performed,  for  example,  the  missile  does  not  check 
out  and  must  oe  rejected,  or  the  miaslle  does  ehecV  out  and  re- 
quires routing  to  the  launcher* 

2*  In  the  course  of  performance  of  the  task,  cues  are  at 
times  available  which  require  making  decisions  to  alter  the 
sequence  of  operations  or  to  perform  operations  not  usually 
required  for  the  task,  for  example,  stopping  a test  when  the 
missile  smokes  or  makes  an  unusual  noise,  starting  a test  over 
again  when  ai:.  operation  is  onitted  or  performed  incorrectljr, 
reporting  a malfunction  that  was  discovered  by  chance,  etc* 

Both  the  decisions  and  the  cues  to  wnlch  they  ax^  made  are 
described* 

Special  faeoautiyist  This  is  a list  of  the  actions  taken  or 
aMsxuree  observed  io  prevent  injury  to  personnel,  damage  to 
equipment,  or  task  Inefficiency*  The  precautions  which  are 
unique  to  the  particular  task  are  described  In  detail*  Stand- 
ard Navy  precautions,  such  as  those  required  for  all  electronic 
equlpisent,  high  pressure  alr-hydraullo  equipment,  and  propulsive 
or  explosive  cr<!^noe  materials  can  be  iiatad  in  a separate 
oategoxy* 

Pereonnel  Malpractices  t This  is  a oompllation  of  the  Ir'^idenis 
of  incbrreoi  per^omaneee  of  required  behaviors,  oniasions  of 
required  behaviors,  or  violations  of  precautions  idiioh  are 
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reported  on  the  TaeV  Analysis  Poms  as  having  occurred  in  the 
accoG^llsiaisnt  of  the  task*  Idsntifica.ion  of  these  aalp^'sctlcss 
is  important  for  training  and  prof icisnsy  issasurerasnts  In  train- 
ing, instructors  must  be  taught  to  watch  for  these  and  prevent 
their  oocum>nc3e  In  proficiency  testing  it  is  Important  to 
emi^siie  tna  situations  in  whioh  these  malpraetioes  occuri  doing 
this  helps  «leM  teat  items  triiich  discriis?  <ate  between  proficient 
and  non^rrjficient  personnel* 

Tools  and  Imiliaenti  This  list  identifies  the  equipment  worked 
upon»  auj^llary  e^pmentf  tools cheok-listSf  and  teohnioal 
materials,  such  ae  schematic  diagrams,  which  are  used  in  the  per- 
formance of  the  task* 

^jssReoj^^edf  This  category  apciciTles  the  tlm  required  to  per- 
form  the  entire  task  and  each  subtaek*  Qualifying  remarks  are 
included  whan  times  vap'  under  different  conditions,  i«e«,  when 
trsam  siae,  tha  material  to  be  woriced  on,  ar  working  equipment 
vary*  The  reported  tisme  are  estimates  made  on  the  basis  of  job 
<^ervation  and  interr^tlon  of  personnel*  Suoh  estimates  miqr 
be  helpful  for  allotting  training  time,  dotemlnlng  personnel 
complements,  planning  operating  systems* 

Team  Struoitoret  This  category  specifies  the  number  of  men  in- 
woIwmI  in  the  performanoe  of  the  task  and  the  duties  of  each  man* 
Ihe  member  of  the  team  who  supervlBes  the  task  ie  identified  with 
a description  of  hie  euperrisoty  duties*  This  categoiy  may  offer 
useful  infc?5“t-lon  for  T^rellminaiy  allotment  and  asslgnstsnt  of 
personnel  to  guided  misidle  unite* 

31dl^  and  l&iowledgest  This  ie  a summary  listing  of  the  kinds  of 
•Hlls  Slid  knowxedins  reqaired  for  adequate  performance  of  the  task* 
The  AlXLs  and  kncvledges  dPe'  inferred  on  the  baele  xf 
of  task  behaviors  presented  in  the  previous  categories*  'dac  list 
offers  information  for  inferring  ap^tude  «id  for  identifying 
ability  level  and  spaoifioations  necessary  for  developing  eeleouai 
procedures,  training  prooeduros  and  rata  etructuree* 

Sourcee  of  Task  Inforwetiont  This  is  a list  cf  the  training  nanu- 
aie«  operating  manoals,  maintenanoe  !MUKiale,  and  teefi^iioal  mater  1- 
aiw  pertlneift  to  aha  task* 

Task  analyeee  for  Terrier  missile  activities  are  presented 
in  Part  Two  of  this  report* 
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3,  An  Technical  liatejri.ai 

This  is  an  index  of  the  sMitsrlsl  on  the;  ns^f  weapon  rollected 
oy  the  data  “^ollectinc  agency*  An  index  for  the  Terrier  mliMsile 
±m  presented  ta  Part  Two  of  this  report*  Analyale  of  Tsarrier 
missile  actlTrltiss  showed  the  following  index  categories  to  ^>b 
Biost  fttjolicable  * 

Miseile  Engineering  Data 

(a)  General  operation  and  maintenance  ioanuals 

(b)  Specific  missila  systems  and  components 

Nissila  Testing  and  Servicing  Engineezdng  Tata 

(a)  General  testing  and  servicing  information 

(b)  Specific  test  and  servicing  equlpnent  and  procedures 

Missile  Handling  and  Assembly 

Data  Pertinent  to  Casula^  Analysis 

Information  Pertinent  to  Specific  Missile  Installatioris 

Training  and  Curricula 

U*  A Toehnical  Sugmary 

Xf  the  techrlcsLl  dat*  on  tbA  oau  wAApnn  in  not  yet  organised 
into  an  over-all  set  of  manuals  and  exists  in  a series  of  technical 
orders  and  separate  imblications*  it  is  desirable  that  engineering 
personnel  be  asked  to  outline  the  over-all  system  of  the  weapon* 
Those  notes  can  be  insluded  in  the  compilation  of  task  iAfoamation 
and  are  especially  useful  for  the  devslopiiisnt  of  training  curricula 
and  proficiency  examinations*  A format  for  this  cal  suamrry 

as  employed  for  Terrier  ia  t»«sented  in  Part  Two  of  this  report* 

This  technical  suamry  consists  of  two  parts«  a brief  over- 

f\T  miseiXe  functioni^  and  more  dstailed  teohnieal  nates* 

Tbs  first  part  dsseribes  the  charaoteristlcs  of  tha  missila  sys- 
tem in  terns  that  are  understandable  to  individuals  with  a 
miniaum  of  taehnioal  background*  The  second *part  consists  of  a 
sst  of  notes  whl:.h  present  an  engineorlng  analysis  of  the  mlssils* 
In  this  seCwMu  part  tlie  inlssile  is  divided  Into  sections  o?  sub- 
systems* Each  section  Is  divided  into  a stage t a stage  is  defined 
as  a functional  unit^  usually  a group  of  components,  which  operates 
upon  or  in  some  manner  modifies  a signal  in  a prescribed  manner* 
loformation  for  eaeh  stage  is  described  in  tetms  cf  the  foUowir^i; 
oategorirjt 
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Punctlont  A ^ascription  of  the  operation^  or  sodificstion 

•jhich  til©  SSCtiOiJ  03T  SvSC"  pCJ*fOJT5fl  llpOfl  th©  SigHSi 
i-ito  it» 


A br!.sf  description  ot*  the  signal  that  ic  fed  into 
the  eeotion  or  stage  aa  nail  as  the  ixs^diate  air^ce 
of  the  signal* 


Opez^tion;  Ihs  nethcd  ay  which  ths  signs!  is  ojperateu  upon 
or  modified* 


Outputs  A brief  description  of  the  signal  oosilng  out  of  the 
section  or  stage*  and  ths  naaie  of  the  missile  section 
or  stage  to  which  the  signal  is  sent* 

Tester  A Hating,  primarily,  of  the  tests  that  are  perfonaed 
hy  gp©ci*l  nisalla  ai^ipH|«nt« 


Locatioat  Inforsriatiori  about  the  relative  location  of  the 

section  or  stage  in  the  missile* 

Heferencesi  A listing  of  the  sources  of  infozvation  empl^ed 
in  ii'A  writing  of  a particular  part  of  the  notes* 

Principles*  A listing  of  the  basic  principles  (electronic, 
ssshanical,  or  hshiraullc-pneumatio)  ueed  in  the  stage* 


Gcstpa^eon  of  the  Subject  Matter  of  the  Ksw  Weepcu  rMth 
Stendord  currloulcra  Material 

In  the  case  of  a primarily  electronic  weapon,  thTwS  comparison 
InTolraa  a speolfioation  of  whether  the  ciroultr;r  iiivolred  is 
special  or  is  covered  in  the  general  Navy  electronic  core  ourrioulum. 
Again  tills  sort  cf  analysis  Is  especial jy  uscntju.  for  curriculum 
development*  This  is  done  for  the  Terrier  missile  in  Bart  Two  of 
this  rapoarb* 

For  this  ooeiparison,  the  missile  is  analysed  into  stages  and 
slgnif leant  smaller  functional  unite*  Each  stage  or  unit  is  clas- 
sified as  either  basio  or  special*  Since  forriar  is  primarily  an 
eleotronic  davioe*  iho  classification  of  " basic"  is  used  for  general 
material  slmxUr  to  that  covered  by  the  Navy  oenmon  core  elsotronios 
ourrinulum  up  through  reoeivers  and.  transnltteze*  Ths  olassifioa* 
tion  of  "special"  is  used  for  stages  and  units  that  should  Po  sm- 
l^sised,  i*s*,  rei'iewsd  or  introduced  in  a ooursa  dssignsd  speolfi- 
eally  for  Tsrrlar  teohnlolans  asruning  a background  of  ths  "basic" 
subject  matter*  Scsss  unite  are  classified  as  basic  but  have  uui^ 
uses  in  the  missile  systsni  these  units  are  lobled  "basic  with 
special  uses*" 
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When  task  data  that  has  been  collected  during  the  testing 
end  eraloation  phase  of  a new  weapon  is  compiled  as  a scurco  cf 
task  information,  it  is  necessary  to  take  account  of  the  exist- 
ing and  possible  diTrei^noes  between  the  present  situation  and 
the  actvial  futuz^  opei'ational  situationc  As  has  beea  pointed 
out  in  Chapter  1.  tiie  Mineral  skills,  knowladgea  and  aptitudes 
r«f^ired  by  the  tasks  involved  in  a new  weaprni  can  be  specified 
reliably  frcn  test  and  sTc^lu^tisn  stage  data*  In  the  course  of 
oollecting  end  compiling  task  infoinatlon,  estimates  can  be  mads 
as  to  which  tasks  will  continue  in  the  future  operational  situ- 
ation and  which  tasks  will  be  discontinued,  after  the  test  and 
evaluation  period*  These  estimates  can  be  made  on  the  basis  cf 
(a)  the  knowlcds^j  the  data  collector  has  obtained  about  the 
weapon  system  and  the  activitiea  required  to  operate  and  main- 
tain .It  aM  (b)  thft  judgfficats  of  engineering,  operating,  aiii 
planning  personnel*  A compilation  of  task  information  should 
Include  those  tasks  which  appear  likely  to  be  a part  of  future 
actual  operations*  More  specifically,  with  reference  to  par- 
ticular guided  missile  ectlvitlas,  the  following  coonenta  can 
be  made* 

a)  Handling  and  assembly  proeedureet  Loading  and  trans- 
portation involve  pxdmarily  standard  Navy  procedures*  Special 
equlpnsnt  for  assembly  and  Imndling  will  usually  bo  Introduced 
early  in  the  test  and  evaluation  stage*  In  general,  it  can  be 
stated  that  moveable  articles,  i»e*,  not  part  of  a ship's 
structure,  will  be  employed  early  in  a mlselle  teet  and  eval- 
uation and  task  analysis  data  for  them  can  be  obtained*  On 
the  other  hand,  shipboard  structures  like  an  operational  GAG 
hoist  installation  and  specific  features  of  the  GAO  outfitting 
will  not  be  amenable  for  task  enelyBls  vini<ll  late  in  the  teet 
and  evaluation  stage* 

b)  The  use  of  testing  aqpzipnent  and  go-no-go  consoles  i 
Usually  in  the  test  and  evaluation  phase  non<uggedleed  faotoiT^ 
type  equipment  la  in  use*  It  appears  from  analysis  of  Terrier 
task  data  ti»t  the  changes  which  occur  in  ruggedislng  test  equip- 
ment for  field  use  will  not  involve  major  changee  in  the  skills 
and  knowledgee  required  to  operate  and  msdntaln  th^j  ths  changes 
are  likely  to  oeour  Im  adacr  details  of  olrouit  consUuotion  and 
in  speeii^  dials,  switches  and  Indloators* 

e)  Trouble-ehootlng  and  repairt  Prediction  of  the  kind  of 
oasualtiee  with  idiioh  the  maintenanoe  man  will  have  to  deal  can 
be  obtained  fren  a oonpilatlon  of  the  troables  that  ooour  during 
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FZS  CONTROL  TECHNZCTAN  (FT) 


Du-tlas 

OuidnKl  Jflssile  | 

Activities 

Guided  ^Leslie 

f A Similar! ties 



Addlticnal 
Trainiiig  Required 

A.  Operation  & 

of 

the  2$/2  radar 
syataeu 

1 

Operation  & 
fgain.t'?nani;e 

of  th©  25/6 

radar  syetem* 

Circuits  have  been  added 
to  the  25/2  radar  system 
to  bfiCGSie  the  25/6  syn- 
tem*  Essentially  these 
cirouite  enable  the  ra- 
dar to  transmit  guidance 
intelligence  to  the 
lidasile  in  addition  to 
positioning  the  launcher 
for  firing*  A detailed 
listing  of  modifications 
from  the  25/2  to  the 
25/6  are  listed  in 
OP  1631. 

A foTEnal  tz^rsition 

Cc^se  v’tmphasiising 

the  differences 
between  the  Nod  2 
and  the  Mod  6* 

B:  Operation  & 
■aintenanoe 
o£  the  Mk  37 
dlreotor* 

Operation  & 
Maintenance 
of  the  Mk  37 
director* 

Identical* 

None* 

C.  Operation  & 
■aintenance 
oof  the  KL'  lA 
CQRputer* 

Operation  & 
nalntonanoe 
of  the  ON  2, 
Mk  €k  & 65 
eomputersa 

Operation  of  ON  2 cenpu- 
ter  does  not  rscfiire 
personnel  for  noiiitoring 
the  prediction  section 
and  the  atar-eh«ll  com- 
puter found  on  the  Mk  1A» 
These  sections  have  been 
removed#  Aside  from 
these  sections  f the  OM  2j 
the  Hk  8U  & 85  are 
siiiller  to  standard 
ocmpttturs. 

On-the-job  training 
emphasising  the 
differences  between 
the  Mk  lA  and  the 
OM  2 and  the  14c 
6L  & 85  coLgniterk* 

1 

1 

I 

D*  Operation  & 
i^ntenanoe 
of  the  Mk  6 

etable  ale- 

■ante 

Operation  & 
Maintenance 
of  the  Mk  6 
stable  ele- 
ment* 

J 

Identical* 

1 

None*  1 

1 

1 
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PIRE  CONTROL  TECHHICIilN  (JT)  (continued) 

DutioB 
Minted  to 
Guided  MLaelle 
j AetlTitiee 

Guided  KLasile 
Duties 

Differenoes  k Similarltiss 

Additi<mal  Trainl!^  ^ 
Required 

B.  Direotor/^Udar 
eli^ment  pro- 
cedures* 

Director /Radar 
ald^ment  pro- 
cedures* 

Identioal, 

None*  ' 

1 

r*  Operetion  k 
p^inteoenoe  of 
electronic 
e^iipnent* 

Mtintenanee  of 

id^sile  coBPO- 

nstits  and 
associated  test 
eqEuipwnt* 

Faailiar  basic  elsetronio 
circuits  and  nev  special- 
iaed  circuits  are  incor- 
ponted  ir  ths  nissils 
electronic  systsa* 
(Reference  to  these  cir- 
cuits can  be  found  in 
OP  lp<6  and  related  nub- 

Tr«isitiofi  trainiaic; 
concerned  ifith  ths 
specialised  Klssile 
and  piasile  test 
squipeent  circuitry* 

Ifoailons. 

1 

1 
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AUHHBRfS  mm  (OM) 


Hela-lied  to 
OuidecJ  Missile 
APAiyitiea 

Guided  'Jicsile 

T%*v4*  4 AM 

1 

Dii'fex'ences  & Similarities 

Additional  Training 
Roqpiired 

1 

A.  Handling^ 
t?anaf  er  and 
ntoimge  of 
ordnance 
naterial. 

Kandling  trans- 
fer and  ataHage 
of  booatera. 
austainere  and 
was^ie&da* 

There  are  no  essential  job 
dlfferenoea  batween  the 
procedures  generally  m^jGLof 
ed  >dth  exploeiires  and  pro- 
pulan^ves  and  the  pxooedcues 
required  by  the  Terrier 
missile* 

Adequate  ezperlenoe 
from  on-the-job 
> training  should  make 
pMraornel  proficient 
in  missile  e^onent 
stcuage  and  handling 

B«  Operation, 
and  mainte- 
nance of 
UO  mu  and 
90  isa  gun 
moonta  and 
driirea* 

Operation  and 
maintenance  of 
X-5  and  X-7 

launcharii  aiid 
drives. 

launchers  use  hO  aagun 
mounts  and  drive  meohaniaRHi 
X-7  launchers  use  90  mm  gun 
mounts  and  drive  mechianisr.-s 
Train  and  slevstion  drirss 
used  cn  the  gun  mounts  are 
reversed  on  the  launoher 
to  give  the  launcher  more 
pouer  in  ele\^ation*  In 
place  of  gun  barrela 
launcher  arms  are  iBitalled 

On-the-job  training 
is  adequate  for  bett 
operation  and  main- 
tenance procedures* 
Some  famiilariaatior 
oriented  toisrd 
problems  peouUarto 
missiles  could  be 
appended  to  the  pre* 
sent  gunner's  mates' 
training  coursas* 

Operation 
end  mainte- 
nance of 
ammunition 

Operation  and 
maintenance  of 
miaaile  OAC 
ready-eervioe 
ring  and  hoist* 

The  GAO  ready-eervice  ring 
and  heist  ie  a cosiplex 
conveyor  and  hoist*  Cca- 
plex  timing  oirouite  are 
involved  in  the  operation 
of  the  ready-aervieo  ring* 

Tnyositlou  training 
or  intensive  on-the- 
job  training  is 
involved  here* 

D«  Batter7 
alignment* 

Launoher 

allgnaente 

Launoher  "boresighting”  Is 
done  with  equipment  siadlai 
to  that  imioh  is  usad  for 
boreaighting  guns*  This 
eqpipMnt  is  modified  for 
installation  on  a launoher* 

Brief  on-the-job 
training  should 
sttffios  hsra* 

F*  Uae  of 
standard 
eleotrioal 
and  h^drau- 
llo  test 
e^ilpnent* 

Cheok-out* 
alignment  and 
eerriolng  of 
misaile  com- 
ponents* 

■1 II  II  ■■■■  ..  1 

Speoialised  testing  equip- 
ment and  procedures  are 
employed  in  addition  to 
standard  equipment  and 
procedures* 

Transition  training 
in  the  use  of  mis- 
sile oheok-out, 
alignment  4 servla- 
ing  prooedurae  and 
faiBiliariaatioo  mtth 
the  operation 
missile  components* 

. 
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